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$u_{t}(\mathrm{x}, t)=P(\mathrm{x}, t)F(u(\mathrm{x}, t))$ , (1.1)
$P(\mathrm{x}, t)$
$F$ $u_{0}=u(\mathrm{x}, 0)$
$PF\cdot u\equiv PF(u)$ , (1.2)
$(PF)^{n}\cdot u\equiv(PF)^{n-1}\cdot PF(u)$ , (1.3)
$\exp[PF]\cdot u\equiv u+\sum_{n=1}\frac{(PF)^{n}}{n!}\cdot u$, (1.4)




$\otimes\tau\backslash 1.1$ : Division of interval $[0, t]$ of variable $t$
$u(\mathrm{x},t)=\exp[P(\mathrm{x},t_{N})\triangle t_{N}F]\cdots\exp[P(\mathrm{X},t_{1})\triangle t_{1}F]\cdot u_{0}$ , (1.5)
1 Lie $L_{A}$ $U(L_{A})$
Baker-Campbell-Hausdorff(BCH) $X_{1},$ $\ldots,$ $X_{N}$ $N$
$Y$
$Y=\log(e^{X}\ldots e^{x})N1$ (1.6)
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$log$ 1
$\log(1+e^{X_{N}}\ldots e^{X_{1}}-1)$ $=$ $\sum\frac{1}{n}(e^{x_{N}}\infty\ldots e^{X_{1}}-1)^{n}$ , (1.7)
$n=1$ .




$adX_{j}x_{k}=[X_{j},$ $x_{k}$ $Y$ $P(\mathrm{x},t_{j})\triangle tjF=$
$\lambda_{j}^{r}$ ${\rm Max}\{\triangle t_{i}arrow 0\}$ $(\triangle t_{j})$




$\eta_{n}(PF)$ $=$ $(1/n) \int^{t}\mathrm{o}dt_{1}\cdots\int_{0}^{t}dt_{n}\sum_{=m1}^{N}((-1)^{m-1}/m)(P_{n}-m\Pi)(\theta(t_{n}-t-1)n’\cdots, \theta(t2-t_{1}))\cross$
[$P(\mathrm{x},t)nF,$ $[\cdots, [P(\mathrm{x},t_{2})F, P(\mathrm{x},t_{1})F]\cdots]$ , (1.12)
$P_{n-m^{\text{ }}}$ $n-m$
\theta $\tilde{P}F$ $t$ $\partial\tilde{P}F/\partial t=PF$
3
$\eta_{1}(PF)=\int_{0}^{t}dt^{;}P(\mathrm{x}, t’)F$, (1.13)
$\eta_{2}(PF)=\frac{1}{2}\int_{0}^{t}dt1\int^{t}0’)dt2\theta(t_{2^{-}}t1)[P(\mathrm{X}t2F, P(\mathrm{X}, t_{1})F]$ , (1.14)
$\eta_{3}(PF)$ $=$ $\frac{1}{3}\int_{0}^{t}dt_{1}\int^{t}\mathrm{o}dt2\int_{0}^{t}dt3\{\theta(t_{3^{-t_{2}}})\theta(t_{2^{-}}t_{1})-(1/2)(\theta(t3-t_{2})-\theta(t2-t1))\}$
$\cross[P(\mathrm{x}, t3)F, [P(\mathrm{x}, t2).F, P(\mathrm{X}, t_{1})F]]$ , (1.15)
1: $P=\triangle(LaplaCian)$
$P$




2: $P=\triangle^{2}$ (biharmonic operator)
$P$











$u_{t}(\mathrm{x}, t)=PF(u)+QG(u)$ , (2.1)
$=$, (2.2)
$q_{t}(u)$ $q_{t}(u)--ut(dq(u)/du)$ ..
$q(u)_{t}= \frac{dq(u)}{du}u_{t}=QF(u)+PG(u)$ , (2.3)
$q(u)= \int^{u}0\frac{QF(\xi)+Pc(\xi)}{PF(\xi)+Qc(\xi)}d\xi$ . (2.4)
$=\exp[\tilde{M}_{P,Q\varphi_{2}}]\cdot$ . (2.5)
$M_{P,Q}$ \mbox{\boldmath $\varphi$}2
$M_{P,Q}=$ , $\varphi_{2}\cdot=$ , (26)
1: Hartree
Hartree
$iu_{t}-\triangle u+(U*|u|^{2})u=0$ , (2.7)
$U$ * (convolution) $P=\triangle\backslash$
$Q=1_{\text{ }}F(u)=-iu_{\text{ }}G(u)=i(U*|u|^{2})u$ $q_{t}(u)$








$u_{t}=\triangle u+(1-|u|^{2})u$ , (2.11)
$P=\triangle,$ $Q=1,$ $F(u)=u,$ $G(u)=(1-|u|^{2})u$ $q_{t}(u)$
$\#\mathrm{h}_{\text{ }}$ .
$-$
$q(u)= \int_{0}^{u}\frac{\xi+\triangle((1-\xi^{2})\xi)}{\triangle\xi+(1--\xi^{2})\xi}d\xi$ . (2.12)






$u_{t}=\triangle u+u-u^{3}$ , (2.15)
$P=\triangle,$ $Q=1,$ $F(u)=u,$ $G(u)=u-u3$ $q_{t}(u)$























$P,$ $Q,$ $R$ $F,$ $G,$ $R$ 2
$=$, (3.2)
$q(u)_{\Gamma},(u)$
$q(u)_{t}= \frac{dq(u)}{du}u_{t}=QF(u)+PG(u)+RH(u)$ , (3.3)
$r(u)_{t}= \frac{dr(u)}{du}u_{t}=RF(u)+QG(u)+PH(u)$ , (3.4)
125
$q(u)= \int^{u}0\frac{RF(\xi)+PG(\xi)+QH(\xi)}{PF(\xi)+QG(\xi)+RH(\xi)}d\xi$ , (3.5)
$r(u)= \int_{0}^{u}\frac{QF(\xi)+Rc(\xi)+PH(\xi)}{PF(\xi)+QG(\xi)+RH(\xi)}d\xi$ . (3.6)
$=\exp[\tilde{M}_{P},Q,R\varphi_{3}]\cdot$ , (3.7)
$M_{P}$,Q \mbox{\boldmath $\varphi$}3
$M_{P,Q,R}=$ $PRQ$ $PRQ$ , (3.8)
$\phi_{3}\cdot$ $=$ (3.9)
1.4
$u_{t}(\mathrm{x}, t)=PF(u, v)$ , (4.1)
$v_{t}(\mathrm{x}, t)=PG(u, v)$ , (4.2)





$u_{0}$ and $v_{0}$ $u,v$
:
$u_{t}(\mathrm{x}, t)=\triangle F(u, v)$ , (4.6)







$u_{t}(\mathrm{x}, t)=P(\mathrm{x},t)F(u(\mathrm{X},t),$ $v(\mathrm{X},t),$ $w(\mathrm{X}, t))$ , (5.1)
$v_{t}(\mathrm{x},t)=P(\mathrm{X},t)c(u(\mathrm{X}, t),$ $v(\mathrm{X},t),$ $w(\mathrm{X},t))$ , (5.2)
$w_{t}(\mathrm{x},t)=P(\mathrm{x},t)H(u(\mathrm{X},t),$ $v(\mathrm{X}, t),$ $w(\mathrm{x},t))$ , (5.3)
Quasilinear evolution equations in the vector form
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